Most image capturing devices do not directly report the actual number of photons collected, but rather a value generated by integrating the analog signals (photocurrents) produced in the photomultiplier tube or CCD pixel, called analog-todigital units (ADU). In order to establish a count of the detected photons, the effective gain of the devices must be measured. Typically this is done by recording the variance as function of intensity and measuring the slope of this relation, which is the gain g of the system
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[1] var(ADU) ADU = g 2 ⋅ var(pc) g ⋅ pc = g This procedure requires acquisition of tens of images and dark images. We propose a method to compute the gain from one single acquisition. This idea is based on the use of out-of band noise information in the acquired images. Noise propagates through the system and is not limited by the cut-off of optical transfer function. Therefore, estimation of the energy in the out-of band component relative to the total energy gives an estimate for the gain of the system. We show that this procedure is as precise as traditional gain estimation on simulations and experimental data. In case an unknown offset, e.g. CCD offset, is present in the image, this offset can also be estimated directly from one acquisition.
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